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Section 1
Introduction

1.1 Purpose

This module provides the performance parameters for the Deep Space Network (DSN) 34m
Beam Waveguide (BWG) antennas that are necessary to perform the nominal design of a
telecommurgations link. It also summarizes the capabilties of these antennas for mission
planning purposes and for comparison with other ground station antennas.

Because of the large number of BWG antennas, the four frequency bands, and the large number
of operatigy modes and configurations, the reader will find it helpful to refer to $&ble

through A4, in addition torable 1 to keep the capabilties and differences among the antennas
clear. Reference to the antenna block diagrafguies 1through12) wil clearly show the

microwave equipment configurations

1.2 Scope

The scope of this module is imited to providing those parameters that characterize the RF
performance of the 3rheter BWG antennas, including the effects of weather for a limited
number of weatheronditions. A more complete discussion of weather effects is given in module
105, Atmospheric and Environmental Effects. This module does not discuss mechanical
restrictions on antenna performance covered in module 302, Antenna Positioning.
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Section 2
General Information

The 34meter diameter BWG (beam waveguide) antennas are the latest generation of antennas
built for use in the DSN. These antennas differ from more conventional antennas (for example,
the 34meter HEF antennas, describedhiodule 103) in the fact that a series of mirrors,
approximately 2.4 meters in diameter, direct microwave energy from the region above the main
reflector to a location in a pedestal room atthe base of the antenna. The pedestal room is located
below the armuth track of the antenna andaslow ground level.

Il n this configuration, sever al Apositionso of
room can be accessed by rotation of an ellipsoidal mirror located in the center of the pedestal

room floor benath the azimuth axis of the antenna. This enables great versatiity of design and
allows tracking with equipment at one position while equipment installation or maintenance is
carried out at the other positions. Since cryogenicrowe amplifiers (LNAsyo not tip as they

do when located above the elevation axis, certain-sfatee-artlow noise amplifier and feed

designs can be implemented.

The capabilties of each antenna differ depending on the microwave transmitting and receiving
equipment installedA summary of theseapabilties is provided inTable 1 Functional block
diagrams for each antenna are provide&igures 1 through 12 K-band equipment is shown in

the block diagrams, even though this equipment is not presently instadede antemas See

the implementation dates in Section 3 and Tablend 2 Future Kauplink equipment wil be
added to the block diagrams for DSS (Figure 7) and DS55 (Figure 11) at a future date.

Block diagrams for future antennas D3%and DSS33 are also shownln general, each

antenna haat leastone LNA for each supported frequency band. However, stations that can
support simultaneous right circular polarization (RCP) and left circular polarization (LCP) in the
same band have an LNA for eatihaddition, the stations that support-Kandcontain an

additional LNA to enable monopulse tracking when using RCP polarization. Each antenna also
has at least one transmitt&banduplink can beused in conjunction Koanduplink, and Xband
uplink can be used in conjunction with-Kand uplink, when the appropriatedand equipment

is installed at the4 and-6 antennas in the future.

There aresix stations,DSS 24, -26, -34, -36, -54, and-56 that are capable of receiving selectable
(one polarizatio ata time) RCP or LCP att#nd DSS24, -34, and-54 are alsaccapable of
simultaneously(with S-band or independently receiving selectable (one polarization at a time)
RCP or LCP at anddue to the fact that there is ordysingleLNA at DSS24, anda single X-
band downcoverter at DSS34, and-54. The remaining BWG station)SS25, -26, -35, -36,
-55,and-56 can receive both ¥andpolarizations simultaneously. -Band(26 GHz) receive
capability with selectable (one polarization at a time) RCP or fpu@Bentlyexists aDSS24,
-26,-34, -54. and-56. Ka-bandcapabilty including monopulsassisted tracking of RCP
signals exists alDSS25, -26, -34, -35, -36, -53, -54, -55, and-56. These stationsan also

receive KabandRCP and_CP simultaneously for radio science investigatiomgthout
monopulseassisted tracking Future antennas DSZ3 and DSS33 are not discussed here at this
time. Their proposed capatidis are shown in Table 1.

The K-band26 GHz receive capabiity can be used independentlyn combination with the
st at i-bamdéapabilitg (with anM6A S/K dichroic) or X-band capabilty (with aM7A X/K

14
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dichroic), to provide a highdatarate capabilty for spacecraft operatinghatirEarthdistances
(less than 210° km). The implementation dates for the X/K dichmoiare coincident with the K
band uplink dates given in Section 3 and Tafleand 2 A low-gain mode is included to
accomnodate high signal levels that are expected during the eariaposth phase of 26 GHz
missions. Prior to receiving thd17A X/K dichroic, those antennas with-band or Kaband
capabilties will be unable to receiveband or Kaband because the retrac&ahbtirror over the
X-band or X/Kaband feeds must be retracted feb&nd reception. S-band performance in the
S/X and S/K modes is identicalThe Sband transmitter at DSS 26, -36, and-56 are250 W, and
due to the low power aresable only for neagath applications The S-band transmitters at
DSS24,-34, -54 are 20 kWhowever DS$%4 is not available for use in the deep space
frequency band (2112120 MHZz) due to conflict with IM32000 users, per agreement between
NASA and Secretaria de Estado de Telecomunicacigressa la Sociedad de la Informacion
(SETSI), January2001. TheseS-band transmittersand the Xbandtransmitter aDSS24, are
coupled into the microwave path using a frequeseigctive diplexer. Because the diplexer
increases the operating systenisetemperature, a nediplexed patHfor receiveonly goeration
is provided at all of these antenndabe X-banddiplexing function at DSS5, -26, -34, -35, -36,
-53,-54, -55,and-56 is accomplished using the frequersslective characteristics of the feed in
conjunction with an external polarizing networkhis technique does not affect the operating
system temperatursothese antennaare considered to be alwaglplexed and no lowenoise
nondiplexed configuration is availableAll BWG antennas have a 20 kWband transmitter;
and additionally, DS&6 has an 80 kWK-bandtransmitter

When an Sand uplink is required, the receiveeb&nd polarization must be the same as is

being transmitted. Xand uplinks can be of either polarizatiandependent of the polarization

of any signals being received-band uplinks are not available in conjunction withehd

downlinks due to bandwidth restrictions of the S/X dichroic plate. This dichroic plate must be
retracted for Xband uplink operation, argimultaneousS-band downlink is no longer availaple

thusthe xband wuplink gain for the SFEX mode is show

An S/X or S/K dichroic must be extended for operation-ba&d (uplink and/or downlink)

DSS24, -26, -34,-36, -54, and-56 have a retractable S/X dichroic plate to enable operati@am

S/X davnlink mode, or Xonly if the dichroic plate is retracted. Additionally, D3& -26, -34,

-54, and-56 also have a retractable S/K (S/26 GHz) dichroic plate for operation in an S/K mode
or K-only if both dichroic plates areretracted.DSS26 has a secongeneration S/K dichroic
[MBA(2)]) which allows simultaneouss-up/down and Kup/down operation,

The Sbandtransmitters aDSS24, -34, and-54, when operated near their maximum power

rating, produce sufficient #8harmonic power to adversely affect telemetry reception in the 26
GHz band. Mission designers selecting an uplink frequency between 2025 and 2076.9 MHz and
requiring a radiated power in excess of 5.0 kW should select a downlink frequency such that the
13h harmonic of the uplink frequency does not fall within the bandwidth required for their
telemetry.

When simultaneous -Kanduplink and downlink of the same polarization are requirettheat

only station withawaveguide diplexer SS24), reception must btrough the diplexer, and the
noise wil be increased over that of the 1aliplexed pathDSS25, -26, -34, -35, -36, -54, -55,
and-56 have two XbandLNAs, one for each polarization. As these stations do not have
waveguide diplexers, thgystem noise teperaturen each polarization is approximately the
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same. Although there are twebandLNAs atDSS34 andDSS54, there is onhasingle
channel Xband downconvertethussimuttaneous RCP and LCP reception is not possible.

Additionally, all BWG antennasfieralobgai n mode (7120 dB) for wuse
power levels for spacecraft near the Earth. Xhand Kabandlow-gain equipment is not

shown in the antennblock diagrams in this module (only-bBand is for DSS24, -34, and-54).

Reference to thelEF antenna block diagrams of 8005 module 103vil show theX-band

low-gain equipment for those antennas.

2.1 Telecommunications Parameters

The significant parameters of the-B#ter BWG antennas that influence the design of the
telemmmunications link are listed ifables 3-9, andll. Variations of these parameters that are
inherent in the design of the antennas are discussed below. Other factors that degrade link
performance are discussed in modulé® (Atmospheric and Environment&lffects) and 106
(Solar Corona and Solar Wind Effects).

The values inTables 39 do not include the effects of the atmosphdiable 11 gives system

noise temperaturel,, including 286 CD (cumulative distribution)averageclear weather. fie
attenuationand noiseemperature effects of weather for three specific weather conditions are
included in the figures at the end of the module so that they may be used for a quick estimate of
telecommunications link performance for those specific conditions, wittedatence to module

105. For detailed design control table use, the more comprehensive and detadledk§ and
Ka-bandweather effects models (for weather conditions up to 99% cumulative distribution) in
module 105 should be used.

2.1.1 Antenna Gain Variation

Because the gain is referencedto the feedhorn aperture, such items as diplexers and waveguide
runs to alternattNAsthatar e fidownstreamd (below the feedho
do not affectthe gain at the reference plane. Dichroic platdesth ar e fiupstreamo of
aperture cause a reduction in gain.

2.1.1.1 Frequency Effects

Antenna gains are specified at the indicated frequefiggy The gain varies as frequency

squared.For operation at higher or lower frequencies in the same bangkithédBi) must be
increased or reduced, respectively, by 20 fdfy)

2.1.1.2 Elevation Angle Effects

Structural deformation causes a reduction in gain when the antenna is operated at an elevation
angle other than where the reflector panels were aligaeabproximately 45 degreeghe

effective gain of the antenimalso reduced by atmospheric attenuation, which is a function of
elevation. Figures 13 through29 show representative curves of gain versus elevation angle for
selected stations and configurato These figures typically show the highest gain configuration
for eachstatedantenna and frequency band (e.ghatd for DSS34 in the X/Kamode with the

S/X dichroic retracted, rather than in the $n§de with the S/X dichroic extendedyhe gain

curves show the hypothetical vacuum (no atmosphere) condition, and the gain with 0%, 50%,
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and 90% weather conditions, designated as CD (cumulative distribution) = 0.00, 0.50, and 0.90.
0% means minimum weather effect (exceeded 100% of the time); 90% meagiabiaivhich

is exceeded only 10% of the time. Qualitatively, 0% corresponds to the driest-losgest

condition of the atmosphere; 25% corresponds to average clear; 50% corresponds to humid or
very light clouds; and 90% corresponds to very cloudy, it mo rain. Appendix A provides

the complete set of parameters from which these curves were cidaestmospheric

parameters used to generate these curves are from module 105, Rev. D, as shown b.Table A
These parameters, in combination with theather effects parameters from module 105, can be
used to calculate the gain versus elevation angle stoveny antenna, in any configuration, for
weather conditions up to 99% CD.

2.1.1.3 Wind Effects

A study of tracking data from the Kepler spacecraft abed during windy conditions shows
minimal effects on gain degradation (due to structural deformation of the antenna) and pointing
loss (due to gusty winds of varying direction). A realistic upper limit of these effectslaerich

can be considered to Be8dB for wind speeds up to 50 km/hr. The effects-aX§ and k

bands, all lower frequencies, are expected to be even less thantaridaCumulative

probability distributions of wind velocity at Goldstone are given in module 105. At Goldstone,
the windest of the DSN antenna locations, 50 km/hr wind is exceeded about 2% of the year and
5% of the worst month (April). An estimate of these effects,aX$ K-, and Kaband at wind

speeds of 10, 30, and 50 km/hr is showiT @ble 10.

2.1.2 System Noise Temperatre Variation

The operating system temperatufgf varies as a function of elevation angle due to changes in

the path length through the atmosphere and ground noise received by the sidelobe pattern of the
antennaFigures 30 through46 show the combined effects of these factors for the same set of
stations and configurations selected abdusese figures typicaly show the lowest noise
configuration for eachtatedantenna and frequency band (e.ghatd for DSS34 in the X/Ka

mode withthe S/X dichroic retracted, rather than in the-Bigde the S/X dichroic extended).

The figures show the antenna and microwave contribution alone, and also the system operating
noise temperaturer(,) with 0%, 50%, and 90% weather conditions. The ecquatand

parameters for these curves are provided in Append&aAd can be used, in combination with
the weather effects parameters from module 105, to calculate the system temperature versus
elevation curve for any antenna, in any configuration, for vegatbnditions up to 99% CD. The
values of zenith atmospheric attenuatidyg, used in generating these figures are given in

Table A5, using module 105, Rev. D values

The system operating noise temperatiligg, consists of two parts, @ntennamicrowave

component] 5\ for the contribution of the antenna and microwave hardware only, sk a
componenfl,,, that consists of the atmosphere noise, plus the cosmic microwave background

(CMB) noise attenuated by the atmosphere bgg,, is shown inFigures 30 throwgh 46 as

AANOWVO. The system operating noise temperatul

Top(@)= Tamw + Tey= [r1 +Te aq]+ [Tatrr(q)+ TdMB(q)]
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where
T,, T, andaare coefficients and exponent givenAippendix A Table Al
throughTable A4
T,m IS the atmosphere contribution term, calculated from Module 105

T'cue is the attenuated cosmic contribution, calculated from Module 105

More details of this calculation are given in Appendix A of this module

The Ty Noise temperature values Trables 7-9 are stated with reference to the feedhorn
aperture and arise from antenna and microwave hardware contribution only. No atmosphere or
cosmic background contribution is includedable 11 presents values Gy Tey, andT,, for

all antenna frequencies and configurations at zenith, with awelegeCD = 0.25 weather. The
values ofTg, in Table 11 are calculated by methods presented in Module 105, using year

average attenuation values of that module. Vilees ofA,.,used in calculatinglsky for average
clear weather are given hable A5 (Module 105, Rev. E)

System noise temperature increases in theglaimw mode can be approximated for telecom
modeling purposes as +20 K atdnd, +180 K at kband,and +70 K at Keband.

2.1.3 Antenna Pointing

2.1.3.1 Pointing Accuracy

The pointing accuracy of an antenna, often referred to a&sntd-pointingperformance, is the

difference between the calculated (or commanded) beam direction and the actual beam direction.
Theeg r or is typically random (after the systema
pointing model 0) and can be divided into two
computational errors and uncertainties associated with the radicesased to calbrate the

antenna, and the location of the spacecraft provided by its navigation team. The second has many
components associated with converting a calculated beam direction to the physical positioning of

a large mechanical structure. Inclddare such things as atmospheric wind and refraction effects,

servo and encoder errors, thermally and gravitationally induced structural deformation, azimuth

track leveling (for an azimutblevation antenna), and both seismic and diurnal ground tik.

Blind pointing is modeled by assuming equal pointing performance in the elevation (EL) and
crosselevation (XEL) directions. That is, the random pointing errors in each direction have
uncorrelated Gaussian distributions with the same standard deviation. Juiis rea Rayleigh
distribution for pointing error where the mean radial error is 1.2533 times the standard deviation
of the EL and XEL components. For a Rayleigh distribution, the probability that the pointing
error will be less than or equal to the meadial error is 54.4%. Conversely, the probability that
the mean radial error will be exceeded is 45.6%.

810005 module 30ZAntenna P ositioning)presents blind pointing performance (mean radial
error) for the DSN antennas
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2.1.3.2 Pointing Loss

Figures 47 throudh 49 show the effects of pointing error on effective transmit and receive gain of
the antenna. These curves are Gaussian approximations based on measured and predicted
antenna beamwidths. The equations used to derive the curves are provided in App&ndix A.

2.1.3.3 CONSCAN-aided Pointing

CONSCAN(conical scan) pointing is accomplished during tracking by movingakenna

beam in a circular motion around the predicted position of a spacecraft, with a radius such that

the pointing loss is typicallya constanD.1 dB, as given in Tables-8. When thegoredicted

spacecraft position deviates from thetual spacecraft positioffor example, due to errors in the
blind-pointing model) a fAsinusoi dal 0 ,amdasnmal coredtionrioeahtennas g e n «
pointing & applied so as tmaintain the constant 0.1 dB pointing loss. A further description of
CONSCANpointing is given in 81@05 module 302.

2.1.3.4 Monopulse-aided Pointing

Ka-bandmonopulseaided pointing uses a monopulse tracking coupler within the cryogenic feed
package to establish a feed pattern with a theoretical malkien The magnitude of the pointing
error is proportional to the magnitude of the signal received by dtisrp and the azimuthal

error is proportional to the phase difference between the sum and difference outputs of the
coupler. Thus, by measuring the complex ratio of the sum and difference signals, pointing
corrections can be generated to instruct thermateservo system to drive the pointing error to
zero. The system achieves its specified performance when the ratio of the signal in the sum
channel (that is, the signal from which tracking and telemetry information wil be derived) to the
noise level in th difference channel greater thar26 dB-Hz.

2.1.35 Ka-Band Aberration Correction

The extremely narrow beamwidth at Ka band requires thatbalKduplink signal be aimed at
where the spacecraft wil be when the signal arrives, while simultaneously recesmngalthat
left the spacecraft one omeay lighttime previously. This is accomplished by mounting the Ka
bandtransmit feed aDSS25 on a movable X platform that can displace the transmitted beam
as much as 30 milidegrees from the received beam.

DSS25 is the only antenna with a Kendtransmit capability.In the future, DSS5 and DSS
55 wil also receive a Kdanduplink. The fact that the transmit feed is displaced from its
optimum focus causes the gain reduction depictdeigire 50. The equation used to generate
this curve is provided in Appendix A.

2.1.3.6 X-Band Acquisition

A 1.2z-m X-bandacquisition antenna and receiver has been installed gu#ieripodapex (above
the subreflector) of thBSS24, DSS34, andDSS54 antennas. The acqu@it receiver

employs the monopulse technique to develop pointing commands for the antenna during the
launch phase when launch time and trajectory uncertainties make -pirgdiot pointing
impractical. During acquisition, the acquisition system is resiplen$or antenna pointing,
howeveruplink and downlinkservices are provided by the main antenna beam. The
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characteristics of the acquisition antesiag@e given inTable 7 (for DSS24) and inTable 8 (for
DSS34 andDSS54).
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Section 3
Proposed Capabilities

The DSNis in the process of increasing the number of 34m BWG anteldste BWG
antennas wil be:

DSS56 (Madrid), 2/2020, (Sup/down, Xup/down, kdown, Kadown) (completed)
DSS53 (Madrid), 1272021, (X-up/down, Kadown) (completed)

DSS23 (Goldstone), 122025, (X-up/down, Kadown)

DSS33 (Canberral/208, (X-up/down, Kadown)

K-band (26 GHz) downlink wil be installed in the following antennas:
DSS26 (Goldstone) 2/202 (completed)
DSS36 (Canberrg, 122022

250 WK-band uplink wil be installed in the following antennas:
DSS26 (Goldstong, 2/202 (completed)
DSS36 (Canberra), 12/2022
DSS24 (Goldstone), 1002023
DSS56 (Madrid), 42024
DSS34 (Canberra){/2025
DSS54 (Madrid), 9/2026

800 W Kaband uplink wil be installed in the following antennas:
DSS35 (Canberra)/2026
DSS55 (Madrid), 6/2027
DSS25 (Goldstone) 6/2028

DSS36 and DS$%6 wil receive 80 kW Xband uplink at some timen the future but the dates
have not been presentstablished.
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Table 1. Summary of Available Configurations for Each Antenna
ANTENNA S-UP S-DOWN X-UP X-DOWN Ka-UP Ka-DOWN K-UP/DOWN OTHER
DEEP nominal freq 2115 MHz 2295MHz | 7167.5MHz 8425MHz | 34450 MHz | 32050MHz | -
SPACE
band 2110-2120 | 2290-2300 7145-7190 8400-8450 34.2-34.7 | 31.8-32.3GHz | -
GHz
NEAR nominal freq | 2067.5MHz | 2245 MHz 7212.5 MHz 8475MHz | @ - | - 26250 MHz
EARTH band 2025-2110 | 2200-2290 7190-7235 8450-8500 | @ --——- | = - 25.5-27.0 GHz
MHz MHz MHz MHz
uplink
22.55-23.15
GHz
ANTENNA S-UP S-DOWN X-UP X-DOWN Ka-UP Ka-DOWN K-UP/DOWN OTHER
DSS-23 Figurel |  —— | = - 20 kW RCPand | - RCPandLCP | -
(DS+NE) LCP
Goldstone (17.4 kW) or
12/2025 high power RCP
feed monopulse
DSS-24 Figure 2 20 kw RCP or LCP 20 kW RCPorLCP [  -— | = - RCP or LCP X-band
(DS+NE) Acq Aid
Goldstone DS+NE (18.2 kW) 250 W uplink
10/2023
(17.4 kW)
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Table 1. Summary of Available Configurations for Each Antenna (Continued)
ANTENNA S-UP S-DOWN X-UP X-DOWN Ka-UP Ka-DOWN K-UP/DOWN OTHER
DSS-25 Figure3 |  -— | = - 20 kW RCP and 300w (DS) | RCPandLCP | ---
(DS+NE) LCP
Goldstone (17.4 kW) (283 W) or
LCP only RCP
monopulse
800 W (DS)
(6/2028)
DSS-26 Figure 4 250 W RCP or LCP 20 kW RCPand |  -—- RCP and LCP RCP or LCP
(DS+NE) LCP
Goldstone NE (17.4 kW) or
(200 W) 80 kW RCP
(DS+NE) monopulse 250 W uplink
(67.6 KW)
high power
feed
DSS-33 Figure5 | - | = - 20 kW RCPand | - RCPandLCP | -
(DS+NE) LCP
Canberra (17.4 kW) or
9/2028 RCP
monopulse
high power
feed
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Table 1. Summary of Available Configurations for Each Antenna (Continued)
ANTENNA S-UP S-DOWN X-UP X-DOWN Ka-UP Ka-DOWN K-UP/DOWN OTHER
DSS-34 Figure 6 20 kW RCP or LCP 20 kW RCPorlLCP | - RCP and LCP RCP or LCP X-band
(DS+NE) Acg Aid
Canberra DS+NE (17.4 kW) or 250 W uplink
7/2025
(17.4 kW) RCP
monopulse
DSS-35 Figure7 |  =—— | - 20 kW RCP and 800W (DS)| RCPandLCP | -
(DS+NE) LCP
Canberra (17.4 kW) (9/2026) or
high power RCP
feed monopulse
DSS-36 Figure 8 250 W RCP or LCP 20 kW RCPand |  -—- RCP and LCP RCP or LCP
(DS+NE) LCP
Canberra NE (17.4 kW) or 12/2022
(200 W) high power RCP 250 W uplink
feed monopulse 12/2022
80 kW
(future)
DSS-53 Figure9 |  — | = - 20 kW RCPand | - RCPandLCP | -
(DS+NE) LCP
Madrid (17.4 kW) or
high power RCP
feed monopulse
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Table 1. Summary of Available Configurations for Each Antnna (Continued)
ANTENNA S-UP S-DOWN X-UP X-DOWN Ka-UP Ka-DOWN K-UP/DOWN OTHER
DSS-54 Figure 10 20 kw RCP or LCP 20 kW RCPorLCP | - RCP and LCP RCP or LCP X-band
(DS+NE) Acq Aid
Madrid NE only (17.4 kW) or
(17.4 kW) RCP 250 W uplink
monopulse 9/2026
DSS-55 Figure11 |  -—— | = - 20 kW RCP 800W (DS) | RCPandLCP | -
(DS+NE) and
LCP
Madrid (17.4 kW) (6/2027) or
RCP
monopulse
DSS-56 Figure 12 250 W RCP or LCP 20 kw RCP [ - RCP and LCP RCP or LCP
(DS+NE) and
LCP
Madrid NE (17.4 kW) or 250 W uplink
4/2024
(200 W) high power RCP
feed monopulse
80 kw
(future)
NOTES:

1. DS =deespace. NE = nesggarth.

2. (200 W), (17.4 kW) is power at feedhorn aperture, after transmitter waveguide loss
3. X-band uplink is not available whenrind downlink is required (S/X dichroic in place)
4. SimultaneouX-band RCP and LCP not available at B$6and DS$4 due to having only a singhannel Xband downconverter,
thus RCP fAoro LCP.
5. DSS26,-36,-56 nafor S-band deegspace uplink due to low transmit power (250 WES 54 n/a forS-banddeepspace uplink due to frequency restrict
6. Simultaneous kéand RCP and LCP prevents use of RCP monopulse.
7. Simultaneous ¥band RCP and LCP not available due to having only a sindpanid downconverter,tisRCP fior 6 LCP.
8. ORANGE highlignt = future antennas. GREEN highlight = lga@wer Sband transmitters. YELLOW highlight = future f&and 800 W transmitters.
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Table 2. M6 and M7 Reflector Locations and Implementation Dates
M6 REFLECTOF M7 REFLECTOF
ANTENNA Mé-dichroic M6A(1}dichroic | M6A(2)dichroic M7-mirror M7-dichroic M7Acdichroic
SIX SIK SIK X/Ka X/Ka XIK
SSX SSK SSKK XXKa XXKaKa XXKK
Sdown Sdown Sdown X-down X-down X-down
Sup Sup Sup Xup Xup Xup
X-down K-down K-down Kadown Kadown K-down
K-up Kaup K-up
DS&3 12/2025
DS&4 X X-->> 10/2023 X 10/2023
DS&5 X~(6/2028)
DS&6 X X X X
DSS33 9/2028
DSS34 X X-->> 712025 X 712025
DSS35 X 9/2026
DSs36 X 12/2022 X 12/2022
DS$3 X
DSS$4 X X-->> 9/2026 X 9/2026
DS$5 X 6/2027
DS$6 X X-->> 4/2024 X 4/2024
NOTES

1. Mirror/dichroic descriptions current as dhte of Module 104.
2. "X"indicates existing mirror/dichroic.
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. "X->>" indicates that existing M6A(1) dichroic will be replaced by new M6A(2) dichroic on date to the ri

Dates for DS& and DSS83 are newantenna operational datewith M7-mirror.

Dates for M6A(2) and M7A are when antenna will receive dichroics and 25gaid Kiplink.

Dates for M#ichroic are when antenna will receive 800 WHigand uplink (DS35,35,55) and new M7 dichroic (D3555).
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Table 3. S-Band Transmit Characteristics, DSS-24, -26, -34, -36, -54, and -56

Parameter

Value

Remarks

ANTENNA

Gain at 2067.5 MHz
(center of near-earth band,
2025-2110 MHz)

55.9 +0.2/i 0.3 dBi
(DSS-24, -26, -34 ,-36,
.54, -56)

At peak of gain versus elevation cune,
referenced to feedhorn aperture for matched
polarization; no atmosphere included; triangular
probability density function (PDF) tolerance.

Gain at 2115 MHz
(center of deep-space band,
2110-2120 MHz)

56.2 +0.2/1 0.3 dBi
(DSS-24, -34 only)
(DSS-26, -36, -54, -56
n/a for deep space)

At peak of gain versus elevation cune,
referenced to feedhorn aperture for matched
polarization; no atmosphere included; triangular
probability density function (PDF) tolerance

Transmitter Waveguide Loss

0.6+0.1dB

1.0+0.1dB

20-kW transmitter output terminal (waterload
switch) to feedhorn aperture (DSS-24,-34,-54)

DSS-26,-36,-56, 250-W transmitter

Half-Power Beamwidth

0.263 £0.020 deg

Angular width (2-sided) between half-power
points at specified frequency

One polarization at a time, remotely selected.
Polarization must be the same as received

Polarization RCP or LCP polarization.
Peak-to-peak axial ratio defined as the ratio of
peak-to-trough received woltages with a rotating
o linearly polarized source and the feed configured
Ellipticity 1.0dB (max) as a circularly (elliptically) polarized receing
antenna.
Pointing Loss
Angular See module 302 See also Figure 47.
0.01dB S-band loss using X-band CONSCAN
S-band loss using S-band CONSCAN
CONSCAN
0.1dB
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Table 3. S-Band Transmit Characteristics, DSS-24, -26, -34, -36, -54, and -56 (Continued)

Parameter Value Remarks

EXCITER AND TRANSMITTER

Power amplifier is step-tunable over the
specified range in six 20-MHz segments, with 5-
Frequency Range Cowered 20251 2120 MHz MHz owverlap between segments. Tuning
between segments can be accomplished in 30
seconds.

Instantaneous 1-dB

bandwidth 20 MHz

Coherent with near-earth

S-band D/L allocation 2028.8i 2108.7 MHz 240/221 turnaround ratio

Coherent with deep

space S-band D/L 2110.21 2117.7 MHz 240/221 turnaround ratio
channels

Coherent with deep

space X-band D/L 2110.2i 2119.8 MHz 880/221 turnaround ratio
channels

Referenced to transmitter output terminal

RF Power Output (waterload switch). Setability is limitedto 0.25
dB by measurement equipment precision.
20251 2110 MHz 53.01 73.0 +0.0/-1.0 DSS-24,-34 (200 W i 20 kW, near-earth and
(near-earth band) dBm deep-space bands)
DSS-54 (200 W 1 20 kW, near-earth band only)

2110-2120 MHz
(deep-space band) 54.0 +0.0/-1.0dBm DSS-26,-36,-56 (250 W, near-earth band only)

Power output varies across the bandwidth and may be as much as 1 dB below nominal rating.
Performance will also vary from tube to tube. Normal procedure is to run the tubes saturated, but
unsaturated operation is also possible. The point at which saturation is achieved depends on drive power
and beam woltage. The 20-kW tubes are normally saturated for power levels greater than 60 dBm (1 kW).
Minimum power out of the 20-kW tubes is about 53 dBm (200 W). Efficiency of the tubes drops off rapidly
below nominal rated output.

128.3+0.2/11.0dBm

EIRP (maximum, near-earth (DSS-24, -34, -54) At gain set elevation angle, referenced to
band) 108.9+0.2/1 1. 0 ( feedhorn aperture

(DSS-26, -36, -56)

At gain set elevation angle, referenced to
128.6 +0.2/-1.0dBm | feedhorn aperture. DSS-26, -36, -54, -56 n/a for

(DSS-24, -34 0only) | deep-space.

EIRP (maximum, deep-
space band)
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Table 3. S-Band Transmit Characteristics, DSS-24, -26, -34, -36, -54, and -56 (Continued)
Parameter Value Remarks
Tunability At transmitter output frequency
Phase Continuous
. 2.0 MHz
Tuning Range
Maximum Tuning Rate +12.1 kHz/s
Awerage over 100 ms with respect to frequenc
Frequency Error 0.012 Hz g . S withresp requency
specified by predicts
Awerage over 4.5 s with respect to rate
Ramp Rate Error 0.001 Hz/s .
calculated from frequency predicts
Stability At transmitter output frequency
-~ From initial calibration value over 8 hours at a
Output Power Stability i
fixed frequency
Saturated Drive +0.3 dB peak
Unsaturated Drive +0.5 dB peak
Output Power Variation Across any 600 kHz segment
Saturated Drive <0.3dB p-p
Unsaturated Drive <0.5dB p-p

Group Delay Stability

O 3.5 ns

Ranging modulation signal path
(see module 203) over 8 h period

Spurious Output

1i 10 Hz -50 dB
10 Hzi 1.5 MHz -60 dB
1.5 MHzi 8 MHz -45 dB

Below carrier

2nd Harmonic -85 dB
3rd Harmonic 185dB
1140dB At input to X-band horn, with transmitter set for

4th Harmonic

20-kW output

13th Harmonic

The 13th harmonic of the transmitter lies within
the 25.57 27.0 GHz allocation for transmitter
frequencies from 2025 to 2076.9 MHz and is
presently unfiltered i of concern for 20 kW only
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Table 4. X Band Transmit Characteristics, DSS-23, -24, -25, -26, -33, -34, -35, -36,
-53, -54, -55, and -56
Parameter Value Remarks
ANTENNA

Gain at 7167.5 MHz
(center of 7145-7190 MHz
deep-space band)

Gain at 7212.5 MHz
(center of 7190-7235 MHz
near-earth band)

66.98 +0.2/i 0.3 dBi

67.03+0.2/-0.3 dBi

At peak of gain versus elevation angle
cune, referenced to feedhorn aperture for
matched polarization; no atmosphere
included,; triangular PDF tolerance.

Transmitter Waveguide Loss

20 kW or 80 kW transmitter output terminal
(waterload switch) to feedhorn aperture

DSS-24 0.4+0.1dB 20 kW transmitter
DSS-23, -25, -26, -33, -34, 0.6+0.1dB 20 kW transmitter
0.7+0.1dB 80 kW transmitter (DS S-26)

-35, -36, -53, -54, -55, -56

Half-Power Beamwidth

0.077 £0.004 deg

Angular width (2-sided) between half-
power points at specified frequency

Polarization One polarization at a time, remotely
RCP or LCP selected, independent of received
polarization.
Elliptici Peak-to-peak axial ratio. See Table 3 for
pticity 1.0dB (max) K=o p
definition.
Pointing Loss
Angular See module 302 See also Figure 48.
CONSCAN 0.1dB X-band loss with X-band CONSCAN

reference set for 0.1 dB loss

EXCITER AND TRANSMITTER

Frequency range covered

71451 7235 MHz

S-band downlink is not available with X-
band uplink because S/XDichroic Plate wil
not pass X-band uplink frequencies.

Coherent with deep
space X-band D/L 7149.61 7188.9 MHz | 880/749 turnaround ratio
channels
, 3344/749 turnaround ratio. Note: X-band
Coherent with deep

space Ka-band D/L
allocation

7149.61 7234.6 MHz

uplink frequencies greater than 7190 MHz
are outside deep space X-band uplink
allocation.
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Table 4. X-Band Transmit Characteristics, DSS-23, -24, -25, -26, -33, -34, -35,

-36, -53, -54, -55, and -56 (Continued)

Parameter

Value

Remarks

RF Power Output

Referenced to 20/80-kW transmitter output
terminal (waterload switch). Setability is
limited to 0.25 dB by measurement
equipment precision.

7145.01 7190.0 MHz

53.0i 73.0 £0.5dBm

Deep-space uplink allocation, 20 kW xmitr.

7145.01 7190.0 MHz

53.01 79.0 £0.5dBm

Deep-space uplink allocation, 80 kW xmitr.
(DSS-26 only).

7190.01 7235.0 MHz

53.01 73.0 £0.5dBm

Near-earth uplink allocation, 20 kW
transmitter.

7190.01 7235.0 MHz

53.01 79.0 £0.5 dBm

Near-earth uplink allocation, 80 kW
transmitter (DSS-26 only).

Power output varies across the bandwidth and may be as much as 1 dB below nominal rating.
Performance will also vary from tube to tube. Normal procedure is to run the tubes saturated, but
unsaturated operation is also possible. The point at which saturation is achieved depends on drive
power and beam woltage. Minimum power out of the 20-kW and 80-kW tubes is about 53 dBm (200
W). Efficiency of the tubes drops off rapidly below nominal rated output.

EIRP (maximum)

At gain set elevation angle, referenced to
feedhorn aperture

DSS-24

7145.01 7190.0 MHz

139.6 +0.7 dBm

Deep-space allocation, 20 kW transmitter.

7190.071 7235.0 MHz

139.7 £0.7 dBm

Near-earth allocation, 20 kW transmitter.

DSS-23, -25, -26, -33, -34,
-35, -36, -53, -54, -55, -56

7145.0i 7190.0 MHz

139.4 £0.7 dBm

Deep-space allocation, 20 kW transmitter.

7145.07 7190.0 MHz

145.2 +0.7 dBm

Deep-space allocation, 80 kW transmitter
(DSS-26 only).

7190.071 7235.0 MHz

139.5+0.7 dBm

Near-earth allocation, 20 kW transmitter.

7190.01 7235.0 MHz

145.3+0.7 dBm

Near-earth allocation, 80 kW transmitter
(DSS-26 only).
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Table 4. X-Band Transmit Characteristics, DSS-23, -24, -25, -26, -33, -34, -35,
-36, -53, -4, -55, and -56 (Continued)
Parameter Value Remarks
Tunability At transmitter output frequency
Phase Continuous
. 2.0 MHz
Tuning Range
Maximum Tuning Rate +12.1kHz/s
F E 0.012 H Average over 100 ms with respect to
requency Error ' z frequency specified by predicts
Awverage over 4.5 s with respect to rate
Ramp Rate Error 0.001 Hz/s .
calculated from frequency predicts
Stability At transmitter output frequency
. From initial calibration value over 8 hours
Output Power Stability )
at a fixed frequency
Saturated Drive +0.3 dB peak
Unsaturated Drive +0.5 dB peak
Output Power Variation Across any 2 MHz segment
Saturated Drive <0.3dB p-p
Unsaturated Drive <0.5dB p-p

Group Delay Stability

O 1.5 ns

Ranging modulation signal path over 8 h
period (see module 203)

Spurious Output

Below carrier

1i 10 Hz 150dB
10 Hzi 1.5 MHz 160dB
1.5 MHzi 8 MHz 745 dB
2nd Harmonic 175dB
3rd, 4th & 5th Harmonics 160dB
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Table 5. K-band Transmit Characteristics, DSS-24, -26, -34, -36, -54, and -56
Parameter Value Remarks
ANTENNA
Gain at 22850 MHz 76.1+0.2/-0.3dB

(center of 22550-23150 MHz
near-earth band)

At peak of gain versus elevation angle
cune, referenced to feedhorn aperture for
matched polarization; no atmosphere
included; triangular PDF tolerance.

Transmitter Waveguide Loss

2.4x0.1dB

250W power amplifier output terminal
(before filters) to feedhorn aperture

Half-Power Beam width

0.024 +0.002 deg

Angular width (2-sided) between half-
power points at specified frequency

Polarization One polarization at a time, remotely
RCP or LCP selected, independent of received
polarization.
iptici Peak-to-peak axial ratio. See Table 3 for
Ellipticity 1.0 dB (max) Frelo-peatc axial rat
definition.
Pointing Loss
Angular See module 302 See also Figure 48.
CONSCAN 0.1dB K-band loss with K-band CONSCAN

reference set for 0.1 dB loss

EXCITER AND TRANSMITTER

Frequency range covered

22550 - 23150 MHz

Near-earth allocation, 250W transmitter.
See implementation dates in Section 3.

22565.6 - 23150 MHz
22550 - 23150 MHz
22550 - 23078.5 MHZ

2720/2407 turnaround ratio
2760/2407 turnaround ratio
2816/2407 turnaround ratio

RF Power Output

40.07 54.0+0.5dBm
(10W i 250W)

Referenced to 250W transmitter power
amplifier output terminal (before filters and
air load switch). Setability is limited to 0.25
dB by measurement equipment precision.

EIRP (maximum)

127.7 £0.7 dBm

At gain set elevation angle, referenced to
feedhorn aperture
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Table 5. K-Band Transmit Characteristics, DSS-24, -26, -34, -36, -54 and -56
(Continued)

Parameter Value Remarks
Tunability At transmitter output frequency
Phase Continuous
. 4.0 MHz
Tuning Range
Maximum Tuning Rate +60.5 kHz/s
F E 0.012 H Average over 100 ms with respect to
requency Error ' z frequency specified by predicts
Awverage over 4.5 s with respect to rate
Ramp Rate Error 0.001 Hz/s .
calculated from frequency predicts
Stability At transmitter output frequency
. From initial calibration value over 8 hours
Output Power Stability +0.5 dB peak )
at a fixed frequency
Output Power Variation <0.5dB p-p Across any 10 MHz segment
. R Ranging modulation signal path over 8 h
Group Delay Stability QL.0 ns rms .g g gnalp
period (see module 203)
Spurious Output Below carrier
11 10 Hz 150dBc
10 Hzi 100 MHz 150 dBc
2nd Harmonic i129dBc
3rd, 4th, 5th Harmonics 154 dBc
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Table 6. Ka-Band Transmit Characteristics, DSS-25
Parameter Value Remarks
ANTENNA

Gain at 34450 MHz

At peak of gain versus elevation angle
cune, referenced to feedhorn aperture for
matched polarization; no atmosphere
included; triangular PDF tolerance.

X/Ka-mode

79.03 +0.2/1 0.3 dBi

Transmitter Waveguide Loss

300 W transmitter output terminal

0.25+0.1dB (waterload switch) to feedhorn aperture

Half-Power Beamwidth

Angular width (2-sided) between half-

0.016 £0.001 deg power points at specified frequency

Polarization

RCP is available by changing mechanical

LCP

configuration of feed

Ellipticity 1.0 dB (max) Peak—?o_—peak axial ratio. See Table 3.
for definition.

Pointing Loss Monopulse aided tracking with minimum

0.12dB . .
required signal level
Angular See module 302 See also Figure 49 and Figure 50.
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Table 6. Ka-Band Transmit Characteristics, DSS-25 (Continued)

Parameter Value Remarks

EXCITER AND TRANSMITTER

Frequency range covered

Exciter 34200-34700 MHz

Transmitter 34315-34415 MHz

Coherent with deep
space Ka-band D/L 34317.8-34406.3 MHz | 3360/3599 turnaround ratio
channels

Coherent with deep

4354.3-34409.8 MH i
space X-band D/L channels 34354.3-34409.8 z | 880/3599 turnaround ratio

Referenced to 300 W transmitter output
terminal (transmitter RF drawer rear panel
flange). Settability is limited to 0.25 dB by
measurement equipment precision.

47.0i 54.8 £0.5dBm

RF Power Output

59.0dBm 800 W transmitter (DSS-25 in 6/2028,
DSS-35in9/2026, DSS-55 in 6/2027)

Minimum power output is
about 47 dBm (50 W) and
may operate unsaturated.

At gain set elevation angle, referenced to

EIRP (maximum) 133.6+0.6/-0.5dBm feedhorn aperture. 300 W transmitter.
Output Power Variation <+1.0dB Across frequency band over 8 hours
Spurious Output Below carrier

1i 10 Hz 150dB

10 Hzi 1.5 MHz 160dB
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Table 7. S-and K-Band Receive Characteristics, DSS-24, -26, -34, -36, -54, and -
56
Parameter Value Remarks
ANTENNA

Gain

At peak of gain versus elevation angle
cune, referenced to feedhorn aperture
(feed and feedline losses are accounted
for in system temperature), for matched
polarization; no atmosphere included;
triangular PDF tolerance. See Figure 13
and Figures 217 23 for representative gain
versus elevation cunes.

S-band (2295 MHz)

56.74 +0.1/i1 0.2 dBi

K-band (26250 MHz)

77.2+0.0/7 0.2 dBi

See implementation dates in Section 3.

Half-Power Beamwidth

Angular width (2-sided) between half-
power points at specified frequency

S-band 0.242 +0.020 deg

K-band 0.021 +0.002 deg
Polarization RCP or LCP Remotely _selectgd. f_:‘.-band must be same

as transmit polarization

o X Peak-to-peak wltage axial ratio,
Ellipticity ©1.0 dB RCP and LCP. See definition in Table 3.
Pointing Loss

Angular See module 302 See also Figure 47 and Figure 49.

CONSCAN 0.1dB Recommended value for S-, X, or K-band

tracking

S-BAND RECEIVER

Frequency Range Covered

22007 2300 MHz

Recommended Maximum
Signal Power

-85.0dBm

At HEMT input terminal

Antenna-Microwave Noise
Temperature (T aonwy)

Near zenith, no atmosphere or cosmic
noise included. See also Table 11.
Fawvorable (i) and adverse (+) tolerances
have triangular PDF.

Non-Diplexed Path

Referenced to feedhorn aperture.
LNA = HEMT-1

DSS-24 26.1071.0/+2.0K
DSS-26 17.6071.0/+2.0K
DSS-34 24.8811.0/+/2.0K
DSS-36 21.5771.0/+2.0K
DSS-54 25.73711.0/+2.0K
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Table 7. S-and K-Band Receive Characteristics, DSS-24, -26, -34, -36, -54, and -56
(Continued)
Parameter Value | Remarks
S-BAND RECEIVER (Continued)
DSS-56 20.63711.0/+2.0K

Diplexed Path

Add 8.00 K to above

DSS-24, -26, -34, -36, -54, -56

K-BAND RECEIVER

Frequency Range Covered

255001 27000 MHz

Recommended Maximum

At HEMT input terminal

Signal Power
Normal Mode 185.0dBm
Low-gain Mode 165.0dBm For high received power levels

Antenna-Microwave Noise
Temperature (T apw)

RCP/LCP awerage at 26000 MHz.
Referenced to feedhorn aperture.
See also Table 11.

DSS-24 K-only mode

20.771.0/+3.0K

DSS-24 S/K-mode

26.571.0/+3.0K

DSS-26 K-only mode

31.371.0/+3.0K

DSS-26 S/K mode

39.971.0/+3.0K

DSS-34 K-only mode

25.671.0/+3.0K

DSS-34 S/K-mode

31.471.0/+3.0K

DSS-36 K-only mode

Not presently available

Available in 12/2022

DSS-36 S/K mode

Not presently available

Available in 12/2022

DSS-54 K-only mode

28.871.0/+3.0K

DSS-54 S/K-mode

34.6711.0/+3.0K

DSS-56 K-only mode

33.871.0/+3.0K

DSS-56 S/K-mode

39.671.0/+3.0K

Low-Gain Mode

Required for signal levels in excess of
185.0dBm

K-only (All Stations)

1567111.0/+33.0K

S/K-only (All Stations)

1857111.0/+33.0K

Tunability

1 Hz resolution

Carrier Tracking Loop Noise
B/W

0.1% of symbol rate

Effective one-sided, noise-equivalent
carrier loop bandwidth (B|)

Symbol Loop Acquisition
B/W

0.3% of symbol rate
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Table 8. X-Band Receive Characteristics, DSS-24
Parameter Value Remarks
MAIN ANTENNA

At peak of gain versus elevation angle
cune, referenced to feedhorn aperture

. (feed and feedline losses are accounted

Gain (8425 MHz) for in system temperature), for matched

polarization; no atmosphere included;
triangular PDF tolerance.

X-only Mode 68.24 +0.1/i 0.2 dBi S/Xand S/K dichroic plates retracted.

S/X Mode 68.19 +0.1/i 0.2 dBi S/X dichroic plate extended.

Half-Power Beamwidth

0.066 +0.004 deg

Angular width (2-sided) between half-
power points at specified frequency

Remotely Selected. Same as or opposite

Polarization RCP or LCP . S
from transmit polarization
oo R Peak-to-peak wltage axial ratio,
Ellipticity ©0.7 dB RCP and LCP. See definition in Table 3..
Pointing Loss
Angular See module 302 See also Figure 48.
Recommended value when using X-band
CONSCAN 0.1dB CONSCAN reference
RECEIVER

Frequency Range Cowered

84001 8500 MHz

Recommended Maximum
Signal Power

-90.0dBm

At maser input terminal

Antenna-Microwave Noise
Temperature (T apw)

Low-gain mode add
+20 K to values below

Near zenith, no atmosphere or cosmic
noise included. See also Table 11.
Fawrable (i ) and adverse (+) tolerances
have triangular PDF.

Non-Diplexed Path
(84001 8500 MHz)
LNA = MASER-1

21.2871.0/+2.0K

X-band-only operation (S/X-band dichroic
plate retracted). Referenced to feedhorn
aperture.

Diplexed Path
(84001 8500 MHz)
LNA = MASER-1

30.39711.0/+2.0K

X-band-only operation (S/X-band dichroic
plate retracted). Referenced to feedhorn
aperture.

Non-Diplexed Path
(84007 8500 MHz)
LNA = MASER-1

22.72711.0/+2.0K

S/X-band operation (S/X-band dichroic
plate extended). Referenced to feedhorn
aperture.

Diplexed Path
(84001 8500 MHz)
LNA = MASER-1

31.89711.0/+2.0K

S/X-band operation (S/X-band dichroic
plate extended). Referenced to feedhorn
aperture.

Tunability

Continuous

Carrier Tracking Loop Noise
B/W (Hz)

0.257 200

Effective one-sided, noise-equivalent
carrier loop bandwidth (B|)
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Table 8. X-Band Receive Characteristics, DSS-24 (Continued)

Parameter Value Remarks
ACQUISITION ANTENNA AND RECEIVER T DSS-24
Gan (3425 M) I e e e
Half-Power Beamwidth 2.1 deg ng%g:’a;(\),\i/ri](:tsh a(tz :;’)igsi(f::)egef:gqeue;ngilf-
Polarization RCP LCP is available by manual selection at

feed

Frequency Range Covered

84001 8500 MHz

System Temperature 280 +30K. Near Zenith
Tracking Bandwidths Two-sided bandwidths
Residual Carrier 4 kHz
Frequency Acquisition +150 kHz
Doppler Tracking +400 kHz
Suppressed Carrier 280 kHz Open-loop operation

Tunability

1 kHz resolution

Signal Acquisition Range

Residual Carrier

790to7 135 dBm

Suppressed Carrier

790to7119 dBm.
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Table 9. X-and Ka-Band Receive Characteristics, DSS-23, -25, -26, -33, -34, -35,
-36, -53, -54, -55, and -56
Parameter Value Remarks

MAIN ANTENNA

Gain

At peak of gain versus elevation angle
cunve, referenced to feedhorn aperture
(feed and feedline losses are accounted for
in system temperature), for matched
polarization; no atmosphere included;
triangular PDF tolerance. See Figures 141
20 and Figures 241 29 for representative
gain versus elevation cunes.

X-band (8425 MHz)

68.27 +0.1/1 0.2 dBi

DSS-26, -34, -36, -54, -56, S/X-band
operation (S/X dichroic plate extended).
DSS-23, -25, -33, -35, -53, -55 do not have
S-band capability.

X-band (8425 MHz)

68.32+0.1/i 0.2 dBi

DSS-23, -25, -26, -33, -34, -35, -36, -53,
-54, -55, -56, X/Ka-band operation

Ka-band (32050 MHz)

79.0+0.3/1 0.3 dBi

DSS-23, -25, -26, -33, -34, -35, -36, -53,
-54, -55, -56, X/Ka-band operation

Half-Power Beamwidth

Angular width (2-sided) between half-power
points at specified frequency

X-band 0.066 +0.004 deg
Ka-band 0.017 +£0.002 deg
Polarization

X-band DSS-23, -25, -26,

.33, -35, 36, -53, -55, -56 RCP and LCP Simultaneously
Remotely selected. Independent of transmit
X-band DSS-24, -34, -54 RCP or LCP polarization. Only one X-band
downconwerter at DSS-34/-54, 't hus
Ka-band DSS-23, -25,
-26, -33, -34, -35, -36, RCP and LCP Monopulse is available only at RCP.
-53, -54, -55, & -56
cipiciy T
X-band 00. 7 dB |RCPandLCP
Ka-band O1. 0 dB |RCPandLCP
Pointing Loss
Angular See module 302 See also Figures 48 and 49.
CONSCAN
xband 0.1dB Recommended value when using X-band

CONSCAN
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Table 9. X-and Ka-Band Receive Characteristics, DSS-23, -25, -26, -33, -34, -35, -36,
-53, -54, -55, and -56 (Continued)
Parameter Value Remarks
Recommended value when using Ka-band
Ka-band 0.1dB CONSCAN if monopulse not available or for
dual-polarization Ka-band reception.
Monopulse
X-band 0.007 dB Using Ka-band monopulse reference
Sum channel signal to error channel noise
Ka-band 0.11dB ratio -dr 26 dB
RECEIVER

Frequency Ranges

X-band

8200-8600 MHz

General frequency range. Specific antenna
bandwidth restrictions listed below.

Ka-band

318001 32300 MHz

Tracking receiver covers bandwidth with 5
overlapping bands of 160 MHz

Recommended Maximum
Signal Power

-85.0 dBm

-65.0dBm

At HEMT input terminal (DSS-23, -25, -26,
-33, -34, -35, -36, -53, -54, -55, -56)

At HEMT input terminal (DSS-23, -25, -26,
-33, -34, -35, -36, -53, -54, -55, -56) for high
received power level in low-gain mode.

Antenna-Microwave Noise
Temperature (T aAnw)

Low-gain mode add
+20 K for X-band,
+70 K for Ka-band,
to values below

Near zenith, no atmosphere or cosmic noise
included. See also Table 11. Faworable (i)
and adwerse (+) tolerances hawve triangular
PDF.

X-band (8200i 8600 MHz)

DSS-23,-25,-26,-33,-34,-35,-36,-53,-54, -
55,-56 with always-diplexed dual-HEMT
XIXIKa feed. With or without transmitter
operating. Referenced to feedhorn
aperture.

DSS-23 (RCP)

TBD

X/Ka-mode, LNA = HEMT-1

DSS-23 (RCP)

TBD

X/Ka-mode, LNA = HEMT 2

DSS-25 (RCP)

16.271.0/+2.0K

X/Ka-mode, LNA = HEMT-1

DSS-25 (LCP)

16.071.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-26 (RCP)

16.2971.0/+2.0K

X/Ka-mode, LNA = HEMT-1

DSS-26 (LCP)

15.43711.0/+2.0K

X/IKa-mode, LNA = HEMT-2

DSS-26 (RCP)

18.0171.0/+2.0K

S/X-mode, LNA = HEMT-1

DSS-26 (LCP)

17.1571.0/+2.0K

S/X-mode, LNA = HEMT-2

DSS-33 (RCP)

TBD

XIKa-mode, LNA = HEMT-1

DSS-33 (LCP)

TBD

X/IKa-mode, LNA = HEMT-2

DSS-34 (RCP)

16.2811.0,+2.0K

X/Ka-mode, LNA = HEMT-1
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Table 9. X-and Ka-Band Receive Characteristics, DSS-23, -25, -26, -33, -34, -35, -36,

-53, -54, -55, and -56 (Continued)

Parameter

Value

Remarks

DSS-34 (LCP)

16.7111.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-34 (RCP)

17.99711.0/+2.0K

S/X-mode, LNA = HEMT-1

DSS-34 (LCP)

18.43711.0/+2.0K

S/X-mode, LNA = HEMT-2

DSS-35 (RCP)

14.771.0/+2.0K

X/Ka-mode, LNA = HEMT-1

DSS-35 (LCP)

15.071.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-36 (RCP)

12.59711.0/+2.0K

XIKa-mode, LNA = HEMT-1

DSS-36 (LCP)

13.95711.0/+2.0K

X/IKa-mode, LNA = HEMT-2

DSS-36 (RCP)

14.3171.0/+2.0K

S/X-mode, LNA = HEMT-1

DSS-36 (LCP)

15.6771.0/+2.0K

S/X-mode, LNA = HEMT-2

DSS-53 (RCP)

13.171.0/+2.0K

X/IKa-mode, LNA = HEMT-1

DSS-53 (LCP)

13.271.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-54 (RCP)

18.3171.0/+2.0K

X/Ka-mode, LNA = HEMT-1

DSS-54 (LCP)

18.3171.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-54 (RCP)

20.0371.0/+2.0K

S/X-mode, LNA = HEMT-1

DSS-54 (LCP)

20.0371.0/+2.0K

S/X-mode, LNA = HEMT-2

DSS-55 (RCP)

17.4271.0/+2.0K

X/Ka-mode, LNA = HEMT-1

DSS-55 (LCP)

17.82711.0/+2.0K

XIKa-mode, LNA = HEMT-2

DSS-56 (RCP)

14.47711.0/+2.0K

X/IKa-mode, LNA = HEMT-1

DSS-56 (LCP)

13.9671.0/+2.0K

X/Ka-mode, LNA = HEMT-2

DSS-56 (RCP)

16.1971.0/+2.0K

S/X-mode, LNA = HEMT-1

DSS-56 (LCP)

15.6811.0/+2.0K

S/X-mode, LNA = HEMT-2

Ka-band (318001 32300

X/Ka-band operation referenced to feedhorn

MHz) aperture,
DSS-23 (RCP) TBD LNA = HEMT-1
DSS-23 (RCP Error) TBD LNA = HEMT-2
DSS-23 (LCP) TBD LNA = HEMT-3
DSS-25 (RCP) 24.211.0/+2.0K LNA = HEMT-1
DSS-25 (RCP Error) 25.711.0/+2.0K LNA = HEMT-2
DSS-25 (LCP) 23.011.0/+2.0K LNA = HEMT-3
DSS-26 (RCP) 19.3611.0/+2.0K LNA = HEMT-1
DSS-26 (RCP Error) 24.55711.0/+2.0K LNA = HEMT-2
DSS-26 (LCP) 20.77711.0/+2.0K LNA = HEMT-3
DSS-33 (RCP) TBD LNA = HEMT-1
DSS-33 (RCP Error) TBD LNA = HEMT-2
DSS-33 (LCP) TBD LNA = HEMT-3
DSS-34 (RCP) 19.3871.0/+2.0K LNA = HEMT-1
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Table 9. X-and Ka-Band Receive Characteristics, DSS-23, -25, -26, -33, -34, -35, -36,
-53, -54, -55, and -56 (Continued)

Parameter Value Remarks
DSS-34 (RCP Error) 23.25711.0/+2.0K LNA = HEMT-2
DSS-34 (LCP) 19.6171.0/+2.0K LNA = HEMT-3
DSS-35 (RCP) 17.3711.0/+2.0K LNA = HEMT-1
DSS-35 (RCP Error) TBD LNA = HEMT-2
DSS-35 (LCP) 17.2711.0/+2.0K LNA = HEMT-3
DSS-36 (RCP) 12.5471.0/+2.0K LNA = HEMT-1
DSS-36 (RCP Error) TBD LNA = HEMT-2
DSS-36 (LCP) 12.1811.0/+2.0K LNA = HEMT-3
DSS-53 (RCP) 13.071.0/+2.0K LNA = HEMT-1
DSS-53 (RCP Error) 18.0711.0/+2.0K LNA = HEMT-2
DSS-53 (LCP) 13.4711.0/+2.0K LNA = HEMT-3
DSS-54 (RCP) 21.8071.0/+2.0K LNA = HEMT-1
DSS-54 (RCP Error) 25.0071.0/+2.0K LNA = HEMT-2
DSS-54 (LCP) 21.8071.0/+2.0K LNA = HEMT-3
DSS-55 (RCP) 20.8071.0/+2.0K LNA = HEMT-1
DSS-55 (RCP Error) 21.98711.0/+2.0K LNA = HEMT-2
DSS-55 (LCP) 19.8371.0/+2.0K LNA = HEMT-3
DSS-56 (RCP) 16.571.0/+2.0K LNA = HEMT-1
DSS-56 (RCP Error) TBD LNA = HEMT-2
DSS-56 (LCP 17.0711.0/+2.0K LNA = HEMT-3

Carrier Tracking Loop Noise
B/W

0.257 200 Hz

Effective one-sided, noise-equivalent
carrier loop bandwidth (B ). See module
202
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Table 9. X-and Ka-Band Receive Characteristics, DSS-23, -25, -26, -33, -34, -35, -36,
-53, -54, -55, and -56 (Continued)

Parameter | Value | Remarks

ACQUISITION ANTENNA AND RECEIVER i DSS-34 AND DSS-54

Gain (8425 MHz) 38020508 | als (noluces foediine losscs)
Half-Power Beamwidth 2.1deg ngg\;lglra;(\)/\i/rl](:tsh;s ;Igs.:fji)eg?::aej ;n23lf_
Polarization RCP ]Ic_ecgz is available by manual selection at
Frequency Range Cowered 84001 8500 MHz
System Temperature 280 +30K. Near Zenith
Tracking Bandwidths Two-sided bandwidths
Residual Carrier 4 kHz
Frequency Acquisition +150 kHz
Doppler Tracking +400 kHz
Suppressed Carrier 280 kHz Open-loop operation
Tunability 1 kHz resolution
Signal Acquisition Range
Residual Carrier 190to 7135 dBm
Suppressed Carrier 790to 7119 dBm.
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Table 10. Gain Reduction Due to Wind Effects on Structural Deformation and
Pointing Error

Gain Reduction (dB)*

Wind Speed
(km/hr) (mph) S-Band X-Band K-Band Ka-Band
10 6 negligible negligible 0.02 0.03
30 18 negligible 0.02 0.19 0.29
50 30 negligible 0.06 0.53 0.80

*

Maximum total combined effects of structural deformation and pointing error at
various wind speeds.
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Table 11. Tawmw, Tsky, and Top for CD=25% Average Clear Weather at Zenith,

Referenced to Feedhorn Aperture

Frequency, Station, and Configuration

Noise Temperatures, K

Tamw Tsky Top
S-band, DSS-24, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 26.10 4.68 30.78
S-band, DSS-24, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 33.47 4.68 38.15
S-band, DSS-26, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 17.6 4.68 22.3
S-band, DSS-26, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 23.4 4.68 28.1
S-band, DSS-34, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 24.88 4.86 29.74
S-band, DSS-34, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 34.46 4.86 39.32
S-band, DSS-36, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 21.57 4.86 26.43
S-band, DSS-36, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 30.43 4.86 35.29
S-band, DSS-54, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 25.73 4.80 30.53
S-band, DSS-54, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 35.35 4.80 40.15
S-band, DSS-56, S/Xor S/K, HEMT-1, RCP or LCP, non-diplexed 20.63 4.80 25.43
S-band, DSS-56, S/Xor S/K, HEMT-1, RCP or LCP, diplexed 27.33 4.80 32.13
X-band, DSS-23, XKa, HEMT-1, RCP, diplexed TBD 5.04 TBD
X-band, DSS-23, XKa, HEMT-2, LCP, diplexed TBD 5.04 TBD
X-band, DSS-24, X-only, MASER-1, RCP or LCP, non-diplexed 21.28 5.04 26.32
X-band, DSS-24, X-only, MASER-1, RCP or LCP, diplexed 30.39 5.04 35.43
X-band, DSS-24, S/X, MASER-1, RCP or LCP, non-diplexed 22.72 5.04 27.76
X-band, DSS-24, S/X, MASER-1, RCP or LCP, diplexed 31.89 5.04 36.93
X-band, DSS-25, X/Ka, HEMT-1, RCP, diplexed 16.2 5.04 21.2
X-band, DSS-25, XKa, HEMT-2, LCP, diplexed 16.0 5.04 21.0
X-band, DSS-26, XKa, HEMT-1, RCP, diplexed 16.29 5.04 21.33
X-band, DSS-26, XKa, HEMT-2, LCP, diplexed 15.43 5.04 20.47
X-band, DSS-26, S/X, HEMT-1, RCP, diplexed 18.01 5.04 23.05
X-band, DSS-26, S/X, HEMT-2, LCP, diplexed 17.15 5.04 22.19
X-band, DSS-33, XKa, HEMT-1, RCP, diplexed TBD 5.39 TBD
X-band, DSS-33, XKa, HEMT-2, LCP, diplexed TBD 5.39 TBD
X-band, DSS-34, X’Ka, HEMT-1, RCP, diplexed 16.28 5.39 21.67
X-band, DSS-34, X/Ka, HEMT-2, LCP, diplexed 16.71 5.39 22.10
X-band, DSS-34, S/X, HEMT-1, RCP, diplexed 17.99 5.39 23.38
X-band, DSS-34, S/X, HEMT-2, LCP, diplexed 18.43 5.39 23.82
X-band, DSS-35, XKa, HEMT-1, RCP, diplexed 14.7 5.39 20.09
X-band, DSS-35, X’Ka, HEMT-2, LCP, diplexed 15.0 5.39 20.45
X-band, DSS-36, XKa, HEMT-1, RCP, diplexed 12.59 5.39 17.98
X-band, DSS-36, X’Ka, HEMT-2, LCP, diplexed 13.95 5.39 19.34
X-band, DSS-36, S/X, HEMT-1, RCP, diplexed 14.31 5.39 19.70
X-band, DSS-36, S/X, HEMT-2, LCP, diplexed 15.67 5.39 21.06
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Table 11.  Tawmw, Tsky, and Top for CD=25% Average Clear Weather at Zenith, Referenced to

Feedhorn Aperture (Continued)

Frequency, Station, and Configuration

Noise Temperatures, K

Taw | Ty | Top
X-band, DSS-53, X’Ka, HEMT-1, RCP, diplexed 13.1 5.27 18.37
X-band, DSS-53, X’Ka, HEMT-2, LCP, diplexed 13.2 5.27 18.47
X-band, DSS-54, X/Ka, HEMT-1, RCP, diplexed 18.31 5.27 23.58
X-band, DSS-54, X/Ka, HEMT-2, LCP, diplexed 18.31 5.27 23.58
X-band, DSS-54, S/X, HEMT-1, RCP, diplexed 20.03 5.27 25.30
X-band, DSS-54, S/X, HEMT-2, LCP, diplexed 20.03 5.27 25.30
X-band, DSS-55, XKa, HEMT-1, RCP, diplexed 17.42 5.27 22.69
X-band, DSS-55, X’Ka, HEMT-2, LCP, diplexed 17.82 5.27 23.09
X-band, DSS-54, XIKa, HEMT-1, RCP, diplexed 14.47 5.27 19.74
X-band, DSS-54, X/Ka, HEMT-2, LCP, diplexed 13.96 5.27 19.23
X-band, DSS-54, S/X, HEMT-1, RCP, diplexed 16.19 5.27 21.46
X-band, DSS-54, S/X, HEMT-2, LCP, diplexed 15.68 5.27 20.95
K-band, DSS-24, K-only, HEMT-1, RCP, non-diplexed, 25.5 GHz 19.8 10.3 30.1
K-band, DSS-24, K-only, HEMT-2, LCP, non-diplexed, 25.5 GHz 27.3 10.3 37.6
K-band, DSS-24, S/K, HEMT-1, RCP, non-diplexed, 25.5 GHz 30.4 10.3 40.7
K-band, DSS-24, S/K, HEMT-2, LCP, non-diplexed, 25.5 GHz 37.9 10.3 48.2
K-band, DSS-24, K-only, HEMT-1, RCP, non-diplexed, 26.0 GHz 17.7 10.1 27.8
K-band, DSS-24, K-only, HEMT-2, LCP, non-diplexed, 26.0 GHz 23.7 10.1 33.8
K-band, DSS-24, S/K, HEMT-1, RCP, non-diplexed, 26.0 GHz 23.6 10.1 33.7
K-band, DSS-24, S/K, HEMT-2, LCP, non-diplexed, 26.0 GHz 29.6 10.1 39.7
K-band, DSS-24, K-only, HEMT-1, RCP, non-diplexed, 27.0 GHz 21.0 10.1 31.1
K-band, DSS-24, K-only, HEMT-2, LCP, non-diplexed, 27.0 GHz 25.6 10.1 35.7
K-band, DSS-24, S/K, HEMT-1, RCP, non-diplexed, 27.0 GHz 30.6 10.1 40.7
K-band, DSS-24, S/K, HEMT-2, LCP, non-diplexed, 27.0 GHz 35.2 10.1 45.3
K-band, DSS-26, K-only, HEMT-1, RCP, diplexed, 26.0 GHz 31.8 10.1 41.9
K-band, DSS-26, K-only, HEMT-2, LCP, diplexed, 26.0 GHz 30.8 10.1 40.9
K-band, DSS-26, S/K, HEMT-1, RCP, diplexed, 26.0 GHz 40.4 10.1 50.5
K-band, DSS-26, S/K, HEMT-2, LCP, diplexed, 26.0 GHz 39.4 10.1 49.5
K-band, DSS-34, K-only, HEMT-1, RCP, non-diplexed, 25.5 GHz 25.1 13.3 38.4
K-band, DSS-34, K-only, HEMT-2, LCP, non-diplexed, 25.5 GHz 26.5 13.3 39.8
K-band, DSS-34, S/K, HEMT-1, RCP, non-diplexed, 25.5 GHz 35.7 13.3 49.0
K-band, DSS-34, S/K, HEMT-2, LCP, non-diplexed, 25.5 GHz 37.1 13.3 50.4
K-band, DSS-34, K-only, HEMT-1, RCP, non-diplexed, 26.0 GHz 25.5 13.0 38.5
K-band, DSS-34, K-only, HEMT-2, LCP, non-diplexed, 26.0 GHz 25.6 13.0 38.6
K-band, DSS-34, S/K, HEMT-1, RCP, non-diplexed, 26.0 GHz 314 13.0 44.4
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Table 11.  Tawmw, Tsky, and Top for CD=25% Average Clear Weather at Zenith, Referenced to

Feedhorn Aperture (Continued)

Frequency, Station, and Configuration

Noise Temperatures, K

Tamw Tsky Top
K-band, DSS-34, S/K, HEMT-2, LCP, non-diplexed, 26.0 GHz 315 13.0 44.5
K-band, DSS-34, K-only, HEMT-1, RCP, non-diplexed, 27.0 GHz 23.9 12.8 36.7
K-band, DSS-34, K-only, HEMT-2, LCP, non-diplexed, 27.0 GHz 24.7 12.8 37.5
K-band, DSS-34, S/K, HEMT-1, RCP, non-diplexed, 27.0 GHz 33.5 12.8 46.3
K-band, DSS-34, S/K, HEMT-2, LCP, non-diplexed, 27.0 GHz 34.3 12.8 47.1
K-band, DSS-36, K-only, HEMT-1, RCP, non-diplexed, 26.0 GHz TBD 13.0 TBD
K-band, DSS-36, K-only, HEMT-2, LCP, non-diplexed, 26.0 GHz TBD 13.0 TBD
K-band, DSS-36, S/K, HEMT-1, RCP, non-diplexed, 26.0 GHz TBD 13.0 TBD
K-band, DSS-36, S/K, HEMT-2, LCP, non-diplexed, 26.0 GHz TBD 13.0 TBD
K-band, DSS-54, K-only, HEMT-1, RCP, non-diplexed, 25.5 GHz 28.4 11.9 40.3
K-band, DSS-54, K-only, HEMT-2, LCP, non-diplexed, 25.5 GHz 30.9 11.9 42.8
K-band, DSS-54, S/K, HEMT-1, RCP, non-diplexed, 25.5 GHz 39.0 11.9 50.9
K-band, DSS-54, S/K, HEMT-2, LCP, non-diplexed, 25.5 GHz 41.5 11.9 53.4
K-band, DSS-54, K-only, HEMT-1, RCP, non-diplexed, 26.0 GHz 28.3 11.7 40.0
K-band, DSS-54, K-only, HEMT-2, LCP, non-diplexed, 26.0 GHz 29.2 11.7 40.9
K-band, DSS-54, S/K, HEMT-1, RCP, non-diplexed, 26.0 GHz 34.2 11.7 45.9
K-band, DSS-54, S/K, HEMT-2, LCP, non-diplexed, 26.0 GHz 35.1 11.7 46.8
K-band, DSS-54, K-only, HEMT-1, RCP, non-diplexed, 27.0 GHz 26.9 11.6 38.5
K-band, DSS-54, K-only, HEMT-2, LCP, non-diplexed, 27.0 GHz 26.8 11.6 38.4
K-band, DSS-54, S/K, HEMT-1, RCP, non-diplexed, 27.0 GHz 36.5 11.6 48.1
K-band, DSS-54, S/K, HEMT-2, LCP, non-diplexed, 27.0 GHz 36.4 11.6 48.0
K-band, DSS-56, K-only, HEMT-1, RCP, non-diplexed, 26.15 GHz 33.8 11.7 45.5
K-band, DSS-56, K-only, HEMT-2, LCP, non-diplexed, 26.15 GHz 33.8 11.7 45.5
K-band, DSS-56, S/K, HEMT-1, RCP, non-diplexed, 26.15 GHz 39.8 11.7 51.5
K-band, DSS-56, S/K, HEMT-2, LCP, non-diplexed, 26.15 GHz 39.8 11.7 51.5
Ka-band, DSS-23, XKa, HEMT-1, RCP, non-diplexed TBD 11.50 TBD
Ka-band, DSS-23, XKa, HEMT-2, RCP-error, non-diplexed TBD 11.50 TBD
Ka-band, DSS-23, X’Ka, HEMT-3, LCP, non-diplexed TBD 11.50 TBD
Ka-band, DSS-25, X/Ka, HEMT-1, RCP, diplexed 24.2 11.50 35.70
Ka-band, DSS-25, XKa, HEMT-2, RCP-error, diplexed 25.7 11.50 37.20
Ka-band, DSS-25, XlKa, HEMT-3, LCP, diplexed 23.0 11.50 34.50
Ka-band, DSS-26, X’Ka, HEMT-1, RCP, non-diplexed 19.36 11.50 30.86
Ka-band, DSS-26, X’Ka, HEMT-2, RCP-error, non-diplexed 24.55 11.50 36.05
Ka-band, DSS-26, X’Ka, HEMT-3, LCP, non-diplexed 20.77 11.50 32.27
Ka-band, DSS-33, XKa, HEMT-1, RCP, non-diplexed TBD 14.81 TBD
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Table 11.  Tamw, Tsky, and Top for CD=25% Average Clear Weather at Zenith, Referenced to

Feedhorn Aperture (Continued)

Frequency, Station, and Configuration

Noise Temperatures, K

Tamw Tsky Top
Ka-band, DSS-33, X’Ka, HEMT-2, RCP-error, non-diplexed TBD 14.81 TBD
Ka-band, DSS-33, XKa, HEMT-3, LCP, non-diplexed TBD 14.81 TBD
Ka-band, DSS-34, X/Ka, HEMT-1, RCP, non-diplexed 19.38 14.81 34.19
Ka-band, DSS-34, XIKa, HEMT-2, RCP-error, non-diplexed 23.25 14.81 38.06
Ka-band, DSS-34, X’Ka, HEMT-3, LCP, non-diplexed 19.61 14.81 34.42
Ka-band, DSS-35, XKa, HEMT-1, RCP, diplexed (9/2026) 17.3 14.81 32.11
Ka-band, DSS-35, XlKa, HEMT-2, RCP-error, diplexed (9/2026) TBD 14.81 TBD
Ka-band, DSS-35, X/Ka, HEMT-3, LCP, diplexed (9/2026) 17.2 14.81 32.01
Ka-band, DSS-36, XlKa, HEMT-1, RCP, non-diplexed 12.54 14.81 27.35
Ka-band, DSS-36, X’Ka, HEMT-2, RCP-error, non-diplexed TBD 14.81 TBD
Ka-band, DSS-36, XKa, HEMT-3, LCP, non-diplexed 12.18 14.81 26.99
Ka-band, DSS-53, X’Ka, HEMT-1, RCP, non-diplexed 13.0 13.91 26.91
Ka-band, DSS-53, XKa, HEMT-2, RCP-error, non-diplexed TBD 13.91 TBD
Ka-band, DSS-53, X’Ka, HEMT-3, LCP, non-diplexed 13.4 13.91 27.31
Ka-band, DSS-54, X/Ka, HEMT-1, RCP, non-diplexed 21.80 13.91 35.71
Ka-band, DSS-54, X’Ka, HEMT-2, RCP-error, non-diplexed 25.00 13.91 38.91
Ka-band, DSS-54, X’Ka, HEMT-3, LCP, non-diplexed 21.80 13.91 35.71
Ka-band, DSS-55, XKa, HEMT-1, RCP, diplexed (6/2027) 20.80 13.91 34.71
Ka-band, DSS-55, X’Ka, HEMT-2, RCP-error, diplexed (6/2027) 21.98 13.91 35.89
Ka-band, DSS-55, X/Ka, HEMT-3, LCP, diplexed (6/2027) 19.83 13.91 33.74
Ka-band, DSS-56, XlKa, HEMT-1, RCP, non-diplexed 16.5 13.91 30.41
Ka-band, DSS-56, X’Ka, HEMT-2, RCP-error, non-diplexed TBD 13.91 TBD
Ka-band, DSS-56, XKa, HEMT-3, LCP, non-diplexed 17.0 13.91 30.91

NOTE: Forlow-gain mode add +20 K (X-band), +180 K (K-band), +70 K (Ka-band)
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Figure 6. Functional Block Diagram of the DSS-34 Antenna
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Figure 6. Functional Block Diagram of the DSS-34 Antenna.






























































































































